Introduction
Manual strangulation -or throttling -is a form of blunt neck trauma. The victim suffers fatal pressure on the airways, blood vessels and nervous structure of the neck, which leads to anoxia, irreversible brain damage and rapid death. Some victims of strangulation survive [1] and several cases of delayed death after strangulation have been reported in literature [2] [3] [4] . The neck injury may not be recognised in the emergency room due to lack of visible external signs or mucosal damage. If patients are relatively asymptomatic, the extent of soft tissue, cartilage and neurovascular damage may be underestimated during physical examination, especially in the absence of respiratory distress. Fatal airway collapse may occur more than 24 hours after assault [5] .
Case report
An 80-year-old man presented at the emergency unit four hours after being seized by the neck by his 65-year-old wife. The patient complained of a sore throat and speech impairment. Medical history included Parkinson syndrome and COPD; medication included salicylates. On initial physical examination vital signs were BP 150/55, respiration 20, oxygen saturation 92% on room air. Physical examination showed reddening of the skin of the neck and anterior neck swelling. The neck was diffusely sore without subcutaneous emphysema. Examination of the oral cavity showed a haematoma of the hard palate and anterior tongue. The soft palate and oropharynx were diffusely edematous. Flexible laryngoscopy failed to show any swelling of the hypopharynx or larynx. About 3 hours after presentation, patient developed acute dyspnea. Emergency tracheotomy was performed, but the patient died in a few minutes.
External post-mortem examination showed an oval ecchymosis measuring 3.4 x 3 cm (fingertip bruise) in the right submandibular space, severe intradermal bruising around the neck, mainly visible on the left side. There was a slight abrasion under the left angle of the jaw and lateral cervical swelling. Petechial haemorrhaging of the conjunctiva and facial skin was absent. Autopsy showed petechiae on the surface of the heart and lungs. Fluidity of blood in the heart chambers and great vessels was persistent. Lung congestion and oedema were also observed. A separate layer-by-layer dissection of the neck revealed bulky subcutaneous haemorrhagic flow in the left lateral cervical region ( fig. 1 ) and diffuse interstitial haemorrhagic infiltration, with perifascial muscle involvement but no internal lesions of the strap muscles.
Post-mortem radiological evaluation, by spiral CT scan of neck organs, showed a bulky haematoma, which displaced the base of the tongue and obstructed the upper airways, in the thyro-epiglottal space ( fig. 2 ). Anatomical examination (transverse longitudinal section) confirmed the haematoma in the thyro-epiglottal space and involvement of the base of the tongue, together with haemorrhagic infarction of the false vocal cords and submandibular and submaxillary glands ( fig. 3) . The laryngeal cartilage and hyoid bone were intact.
Discussion
Manual strangulation causes asphyxia through compression of the neck. Death may occur by a combination of respiratory, circulatory and neurological factors. Survival after throttling is possible. Due to the static nature of the compressive forces involved in strangulation, victims may present at casualty with deceptively minor signs and symptoms. There may be few, if any, clear external signs of injury to the neck skin [1] . McClane et al [6] report that 50% of victims surviving strangulation had no visible neck signs and 35% had minor injuries.
Damage to the cartilaginous framework without manifest mucosal lacerations or submucosal haemorrhage is described in literature [7, 8] . The upper airway may also appear normal under intact mucosa, in the presence of hyoid bone fractures [5] . Delayed oedema, engorgement, haematoma, dislocated laryngeal fractures and vocal cord immobility may all contribute to airway failure after garrotting [5] .
When the laryngeal cartilaginous framework is intact, soft tissue oedema and haematoma of the supraglottis are the most frequent causes of upper airway distress [9] . Swelling may develop quickly or insidiously, leading to upper airway occlusion several hours after assault [10] . Visible neck signs are rarely present immediately after aggression [11] . These features explain why victims of strangulation are often clinically underestimated.
Due to the fact that damage caused by manual strangulation can be fatal even when there are few or no signs of assault, medical evaluation should be thorough and timely. Assessment of internal injury is not a lengthy procedure and can save lives.
For as long as 36 hours after assault, the victim can develop oedema of the supraglottal and oropharyngeal soft tissue, causing airway obstruction [1] .
Variables include the mode and force of compression as well as patient age and general medical condition. Though it is difficult to recognise which patients could be susceptible haematoma formation, vigilance is necessary in all cases [14] .
The treatment of victims of attempted strangulation depends on signs and symptoms. Since the main aim is to protect the airways, patients with mild symptoms should be investigated in the same detail as patients with more significant signs, such as visible neck injuries, dyspnea and neurological signs [11] . Chest X ray and ultrasonography are necessary to detect fractures of larynx or hyoid bone and tracheal deviation caused by oedema or haematoma. CT scan and/or MRI of neck structures are recommended for a more exhaustive assessment. Carotid Doppler ultrasound may be appropriate in case of neurological lateralisation. Victims of attempted strangulation should be admitted to hospital and kept under observation, monitoring vital signs, respiratory function and neurological status. Particular care is required for patients under the influence of drugs (such as anticoagulants) or alcohol [11, 12] .
In conclusion, extensive injury to the laryngotracheal region may have few outward signs after blunt trauma to the neck. Immediate, aggressive management of the airways is essential for successful outcome.
In similar circumstances, the lack of an adequate diagnostic procedure undoubtedly leads to medical malpractice hypotesis.
